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VAPOR DEPOSITION OF TUNGSTEII 01 ROCKET NOZZLE MIERTS

Morth],y Progress Report 116. .14
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Department of the Navy Order No. fl'R SP-9-60-3

Abstract

A second beryllia nozzle insert was coated wit-h tungsten. Thne

deposited metal was rcugb and lacked uniformity. 'his condi~fv)

owing, in part, t-- difficult;. L! controlling a slows flow rate of

heavy-density tungsten hexachloride vapor. nhe tungsten-coated

bexr7114ia substrate had a transverse crnaclr. Bezyllia exposed to re-

actant gases stsawai solize corrosion4



VAPOR DERPSITIOIN OF TV•STN G N P04i -Tl znO INSE=TS

.ontliIy Progress Report No. 14
June 1961

Department of the Navy _Order No. IPR SP-9-60-3

A. zýckgar-nd

O- February 5, 19600, in order numbered IPM SP-9-60-3 wz- issued

by -.,e Dnpa-i --- "of.. V- t e Nary, Spe-ial Projects Office, i-a:.iington,

D. C., t-. the Bureau of Mines, U. S. Department of the Interior,

Washington, D. C. The crder covered the lii-ng of rocket nozzle

inserts with tungsten by vapor deposition from turigsten hexafluoride.

The Aerojet-General Corporation, Sacramento, Calif., or firms de-

sii..-.eted t. I, .ere to supply the machined nozzle inserts. Tech-
--.-: -a l c o o .-d i z t ft -a n : -r t l - -- r r ! " -u s s ÷ • f z •. -- r,. e -S .. . •

C-trrat-Zon. and ;ll c=rponents produced under the tont-ract were tUo

":~.. C - W~e, uitimately, to this corporation.

Six gra.nite nozzle -nserts -a-ie bepn rec'ýi=-e. -n- co-.-:, wl.•n

tungsten. Five cf these coated inserts were returned to the Aerojet-

General Corporation for evaluation and firing tests. The other in-

sert was cross-sectioned and examined metallingically at the Rolla

Metallurgy Research Center. The results of the firi-r' tests were

given in Monthly Progress Reports No. 5 and -. 9.

Three beryllia nozzle inserts and fo'ur beryllia-tungsten in-

serts have been received from the Nationa. 3eryllia Corporation,

i



Hiaskceli, N. J. o bery.1.lia inserts have been limed with tungsten.

One was cross-sectioned for evaluation, results of which were given

inProgress Reuort No. 13. Some transverse cracks were noted iLr. the

oery7-li-a substrate.

Four sub-sca2.e graphite nozzle inserts have been received fronm

the Atlantic Rese-arch Corporation, Alexandria, Va.

B. Pr-ogr=am Objectives and Secone

Mh- objectiv~es or thiý -work are out-lined in Monthly Progress

Repert No. 1 and in the Contract. bearing Order No. IPR SP-9-60-3.

C. Tr-ograrn StýA-us

A temnerature standa-ýization test was com-bleted on one beryl-

lia Linser. b-- -4eams of' a short rea-ation tube within a furnace. the

-.tr as en .at:wZtungsten. Thbe trungsten deposit uas visr-

rough. ý crmtri~buting facttor to this roughtness was ei: - u;7c~

"i-o.trolling the flow of tungsten hexafluoride fromi its

cottxianer. 3--- ý -ns szi'ttcd in :-.C .! :. -

flow rate. Trse resatively small size of the insert required a low

anrd carefully controlled rate of flow of reactant gases. This was

difficult to attain writ-h the heavy-dens' L.Y, low-pressure tung~sten~

hex~afluoride.

After the deposi~ion cycle for tungster, was comzpleted, the

ttenerat ure of the reaction tube containing uthe coated insert waas

cooleI -'e:7 slowlyr to room temperature. Thti: iwas done to lessen

thern-a1 shock and reduce thermal.Iy induced stresstes. A transverse
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crack formed in the beryl1 ia substrate. The flat surface abutt".Ig

the s cone showed some corrosion.

Arra•ngeents have been made to coat a third beryllia insert

"-th tungsten.
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